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^ 4 -i A 4 C*U“ 


J jx il j^jJl J {j* S^y ^ A ’ * *z * J c?J 

<yA~ (i-^ 1 J**** <jy tr^’ ^ 4^ 4*^ 

C-iLjVjJLj Aj^-Lj} Jl»pV jt-k-P^lj (JjV ^~pil 1 (jj 

J-P Aj^-LjJ JLkP-f yj-Pj j»-* y J-tSfj t aA>*dl 
: Jj L« i ( o * e y» i \ ^*\A i yyj 

a^JU cAajLia jyi I JL>*1 Ajs-U (*-^ * 

a^L jl Jj 4 aayC y-l jiU ^f -uAi la JyJ kA£ jtl^j 
Ol— ajJ-*ll o i—A y j j_*ll j-«aJI 4-*jlj-?" ( J^ *•' f*^ 
oMU»ll sJla j I y*L« y AaAi l» ( 3 yj l* yU^-lj 
Aa^lp AaiU « yii A;>-Ij Jl*4 yy*j ■ ■ ■ 

jf J^> (^V <cp y ^ £ryj Ji>J' > SjsO “JJ 1 ^ 

.'({UjPi mr 4 JW» ) « JUll II* J 

«JLa (J a*a?w*I ^aJS (3 y^j 

A is 4 Ljili JUpVI oJla A*J J y& L< jA A; Jl-apVl 

I JjJLjj- jt SA_ ;A>- A_i^k Aj^-Ij j«>A>*I~al 

£_fdl j ^-1 aJlp jJlkf i J-akJl J <l-</IjaU 

. <'>« Clinical Method 

yL.Vl jJJAS yjf A* a^L jt JyJl j& ^4j 

^pLli ‘ J^' i-ljjJ yy*^ 

AjI [S t SaJ^I j i yd\ y 5 j~$ J-*j 0r* 

JS f y ejA_jil y J?- 4 *- 14 p j*^ 1 -^ aJI^Lj 

y^i-l (jy-i .1 y L-iA^il J p 3jAi o-lil £*^il 

t ) ^-JkAj lyl y Aj j L»j JilaJl 


." A a lii a 

Jean Piaget _ a-^L jU- jj-JI ^-aJI jlU y~ 

Jj a lj_^L>. y (*-*? y 1 a>-Ij — \A^*\ ) 

JliJsVl jSJci L«y J 4 y Jy ilSo 

AjLi ^Isjij aJI^pIj AjLoI jij AjjI^ 0j^> 4 

Jlaf (J vAA) oL-IjAJIj i_jjU«JI y J Ipllai 
4 \ ^"\r 4 J — 9*>i — > ) . j*l — * J — £_Ao (Jj — *-L l J — oJl 

• ( '‘-^y 9 

j_»Jl j ii ydi Aj ^ kJ A;?-L< AaAi U jf aAp JaiLI yj 

J*)L>- oVU«ll oA* J jllp l^aAi A^L~a J~*J J yll 

. ( _A y 4 iaASil _ 4 ^ 4 ijsi ) . OyillA* 

^LaJI j~*jj iJkr jt>- A^a j a^L; ^l i Aii 

( A_y- AwaljA_| LaLp yuJl (Jp Aj Jj la J*>U- 4_iy^ A*^U- 

A_y.a:.-a A__v«ly 4 J-AkJl A_AP J-AaJi j_aJl 4_Jlyr 
. eAa jij oAjlj Ailjiaj «J_>kj jll*a 4 aLUaJ AsxAj jA?-_j aJI*aj' 
y jj! J>l J.\ JA^-J ^Ip JikJl jSJc Jjk j*jJi 

«y*il ijiiLil ^yJUai-! i-Astfjj 4 y*“j y 

j^w» y ui-iS' Uijj *>Uaia Li^>j J>-l i^ll oAA. ^Jr 

^li 4iJJi jl ajUpNI) . a!?- y> J£3 5yJ.I aJA*JI 4---JI ^1 

Jia A_,<3.sA>cll oMUAlj 4—J lji-1 A«ai jAa ajjjl^aj Aj?-Lj 

JikJl ^yia J^lu' yy \£ 4 AyJJlj yii-l ^U' 

O^^A»aj AvaAlilj ^SIjJlj yajl j AiL^ilj iA*Jl yp 

. JljiVlj AiliSUlj ojjJ'j y«J“lj j»^l tiy-l SAaAP 


YA 


• « pJl (1UJI 

4 ol-UL Jiki I ^bLiJl jjkJ a^^JL l.t 
ej_>jbwj VrL» <1)1?- 4; ^1 oL*ljjJ jU <J_>*JI I JLa 

<^l oL.1 jjJl <5 Jlj p-»! »Xxj < 4Cj>- 4*oj|JLC 

oLoljjJl AP y^s>%^3 , I JLa Co j>-\ 

Jl JJ^j <J_p- jjAif-l J_jjlj Aj-ApL~* J-Ajfj Aj?-Lj If. 

4 lj JaJ Ia jiStj Ja*Jl _^oJl J?-l j-» JI Jikdl 

*1^' <y j^kitjjSCijy » : (.UIIrt-15 J Ul^y> ^5lj 
oL«<ljjJl j_j>Vl aLa?- j CALS' 4 ( I^oA ) aaaI J l JI 
J jjVl J*Aa!I <jl ^S . JU«il Iaa J o-CI ji\ 
4^-Lo <1)U- Ja l a . l i jbJiJl ^yaJL^-j JyiA Ji! 
<J j >■ aJ (*Ia <_jLS J 4 -u£Jl Xib . <_ic>- LmjX>j 
A— AP A , /?l l 4__;S Jll A . o.. la i Lil» (1)J (JuJaI J l J&jj 
J-pj a-^-Lj *- , ^**l yoj JL-pV Aj*j -A>- JI y <jyi*l Ji 
i \ \V £ 4 A_bUl ) ( ^oA t ^jAlyl £-« a. US ^a>-Vl 

• ( M u* 

<jA*JUa>- -Aj-C 4 Jjl>«j Uxp yd ^»ai; li asU?V1j 
oJ~«il aJaoJI <-__;S JdJ ^L-l J^JL yCj JtUll ^<£iJl 

t (T) oUU*Jl aU-^o ^ J-AoJl jCJl J^-l y> y ii>- ji 
Jp • oU- ULUSI ^ »Jp ^ ^tiS La^-Ioj 
‘ cM k ( YT1 y> * Ho* t jJjj-j ) jLiil J_- 

. (A) c SW\ 

j^ 4 ~ll Xy~ ci~jj >- 1 ^Jl a£j ^1 oLv»ljjJl Olj I 

Aj^-Lj (wJjUij OL-Iji j! <_4-l^j ojjiajj ila.l l 

_j— *J l <wul_^?- ^ <_^UL| | JLa Jj->- 

aUa Jp OjL-j aJp o-U jdl ^ ^>dl j ,5 ^L-Vt 

L? ^j~ > " l ^i A_w^?xX)| sJ(j_?iJ|j OjljjJl 

• ^ j_jiaj J_p- |ll*Jl *l>jl 

A^lj^jl oJ^J c-jjjllj 

jbJiJl jj L :■ iv?UU a_»>-Lj v_j jL^-j oL-IjOJ 

oJa viiUJ . ^li q* aJI U j*a(j ^ala’.ll 

ipA JjVl |> — -A. i l j t a^wkL^I ^L«jf aj^U Jl L-l jjJl 

l»j i 0l»- ^AJl a ?-j jJp ^aL'.II ^yiall 

oU-UJi Aj |»li i-^jUtdJ lj?-j^ ^ (jliJl j»—JaJl jJ ^>JLaJ 
<jJlll p — -a i l (J — t j t ^ala‘,.11 j^JaJ J_^»- 

^yikdl jr^Alll jjLj J_p- gjU J-o aJI 'k*py U |*J»f 


(jytn A4Aiil t 

-b (J— P ijjj-i> ajUi OjIj ^SJiJlS^II 0-pil _^*jf Jiij 
j L^pL^ i -iJJj JLju a«?-Lj j»li ojJjP 3-sjLj ,J5Ji (j i a_>-Lj 
aA_» JT*~* — akU ^AaJI ^«jjl i^JUfiy j Aalp OjL ^ L i 

. <Jl— >cil I JlA oL^JiJl jj\ j ^JCj* *^L oL^ialSl 

AM o* ijs^ i^ap ji Jj . (t>x^ t jw») 

|t-i>J A-^-Lj L^aJki A.a.a>- i^L- |*-*l <l)t ^JaUII ^w&i 

c aaU oLJLjj ,JjU?- ^ (fp ^liJl l -* j rA»» JjjkJl 

j (_$aJI ^fiil j jjjj <^aa ^p jkJl <_j ^^^jj 

J_a o . l l j^jJJ iULScu AjJaj «■ J-j -uLi ^yk t j!LaJ-| <_fJJLj 
Ajt-laj y *. J Uj J'/i’J l*<» jA J AJLa>- Sjjj jf L^iiif O-J A>-f 

) J J-^- ^»ji ui-j <y - Jl—iVl Ji*3l 

‘ y^X ) J y ^- 1 ( # n,/ t ^*\A t y^Aj 

4 HVi 4 x^Jl ) J a£JI jlsIjj ( XXIII t >^vr 

Jsr - J-^ * ( AV t jyLo ) ( T ^y> 

a-?-Lj I^Ji J-^J ^Jl jojUJI jt i y>iajl J^Aj Jliil 
0 * cv. ^jl j-Ad t$Ao Jp La jiMj I-^I~j |»li ^1 Aj^kJlj 
#j_^j jl 4 _j^Ix>J JI C-ot os tlS JJl j JLxl Ai»*l_p L»Ip 1 *_j 

A-JJ <, jLJ!AJl JaaII y*^ lu^i J A j A-a -v aj^> 

A_«j?UM jyj$ A _J Ji> AIjA?-I ^JUI ^SJJl -_^*Aaj V l 

. ( XXIII t ^ ^VV 4 JjIaj| ) ( jj^Jl ^Uali 

( _ r -AJl tJjJ ^ o. l a oi l iJUJl <l)f Jio-'AlU j^Aa; li asU^VIj 
AA-pjj u'^ll Aj>-LJ Oj J ay 4 JjilaJl (j—aj »1 Jp ^yaa^Vl Jpj 

JrT Jj Jd JrV* 'A* J (ii*Jl J J 4 !’ y* ^ 

t a__lXJI )j 4 ( Vo yf 4 4 ^lyjj-J ) . >■[ 

. (V^ 4 Wi 4 ( J-^)j( \1y> 4 UVt 

J *1-?- L» ^-i> bilj Jp A?-l j <Jb» JI SjUVl y&±) 

JLAj A-jlla_J^Jl yJci\ aJlIp A_jJlpf ^I—Aj <J_)JL>- 4 _jlb 

AaUJlI 41jI?«jVI <1)1 yS- WSi j»lp J jA-jj 4 J;?-i_jj» 

. Aj?-Lj <1)1^ (JloP-L 

4 >* ^-r^lsi a_«jS Q 1 ^, 0 .. ~aj y> jM J Jj>- 

■ ( V 4 \ t J-?-3j-t ) : Jj U 4 ^jL^L_* 

Ia! (j)^! £ y*J Aa A jI^o a_?-L <1)U- } 

J 4_^o3l jL_o A-oj JI y y* yj a^jLI $y<~J __ <1)( ^oj yJ <l)f 

aJI^a 4ii^ OjAj Jju-o aj! ^5 . Aoili aLj 1> w>l Jjfc_ll 
Jt^allj _^ull Jj\£ ^jjU J JJJ aJI <_ — AJjA^ 
JaoJI ^Aj^klj JlilaVlj Aljikil JfO-oJI A-»4Ai . jLjNI 
(J iM 9 ly** sjLxpIj aJI Oj Jij jOpoJ-l C_Lc>- -Aj 



4_Ji>- jju J ^ll jP d>X>0 

Logical or Operational a ,, »\» ;ll ol_> L » < Jl 
jjL :ll <u?-Lj of viUS ij*u . Period 

jS- ySk Jl Lis- L«A 4 Jl ,jj *. ll 

JjVl iU-j-ll (jJl 4 ^/koll J-J jf 

^_£iJl L-as-j 4 Ja*JI j_jkjJl J 5 *-' j - 4 fj* 

^Jaj ^1 4 oLLjJI Xp jf ^ik'A l 

. SjSLiJlj aJLaJI oUujJI j)o~ j* 

Jl ^ak. .dl jA« jwj ^- _ ..~a d l lx> J 

, j£dJlj l fc «-...a ; oLL-*Jl *k>- j* Xf’j&kA 1 

i ^^aLaMI ^l— «JI aMI ( v* ) 

t j <u?-L ) jakll j^cll J-? k: U-Ul -u>-L 

LJL*)I cjLJuaJI JbJ Lrfj J-p t ( MoA 

JjVt ^ dUiMl ^1 ol^-idlj 

aJ Vfin.k>j ji\ oJuli J t—A^ll AJldJ 

: ot J1 

JdU l l aJLU A ; ak dl c-Jlj^l *-x»l b a » 

\ A e A t o j-«jL> ) * <_>b£ll oiL ,_$* JaI J.Ij 

• (XIX^ 

iiill Jl ^ yj £* ^ VrW ( -^ ) 

/dl j-dl I : oljjp ^ rnt (A* ij-UiMl 
jf AJUJLit J A_j>-L owj ( JikJl >tiP j k ' . Jl 
sJbdlj /Idl (_$. ja 
E lementary iU .-.ll L^akdl oLd«Jl Oj-£J 

a_^>-L» i ‘c- /kdl Ok lx 

IXL. o/j o;JUI j&c$\ jA £jd1 ciUi Jl c-dpVl 
&>-;-• j> J-*Ji J^'j - 4 a 4 - UP 

j\ 5 CtJi ol^ olj 4 ^jLJl A-ikdi 4i> Ll»*l l 
aL- M l iL«lS3l aJj^? M 
Jl ^ala dl jfj& I jjlal jli viUj Jpj . a-?-Ij Xp 
cAJLjJI aJL>* (_^ l a_JL*JI oUujJI aL-^* ^ JUi»Ml 

. US^JI 

^ak;ll jXcJJ a-^-L ^l-l>w<l t)l£ dlj ^ ^ cK> 

aJU t iA5wJl oLUjJI aL- ^ 3*<J.I J*S» 

xp jL-*JI j^aAI a>- jj-^i 

ol dLli J 4 _~Jlj . J-£dJl y-£k}Lj 3j-*aH . I 
Xp Jidl jXJl J?-l y ja H>~jA (ydLa^- 


^jiladl Aj^L# 0^- <-XLyu ; Mjl 

(J-^"l j* ^-j jf A—^-lj) oXXdl AjI»«IjJ!_j AjjLxJ A>iXi 

JaiJI jxJI l^- jX PERIODS jS a-51 s a->a > - jf a^L*! 

. jayixp 

: ^ VrW 

^-n ^>- i*A_ »ll {j* i 4-S j-£-\ — a_..« L I a1>-^JII _ ^ 

. Aj till 

Sensory — Motor period 

oLJLJl J-3 L« aJL - yt jf ^£jy*a. ~S \ y£jci\ aA>- jA — Y 

. AjuLJI ^>- Ajjliil 4 AJjJ ^ nXII 

Pre — operational or representational period 

AjmL^JI ^jA c A»o^>M5«il jf aJUjJI oLUJl a1>- jA — y 

. jL* iaU-l g>- 

Concrete Operations 

jdp AjiU-l jA »IXjI t LKJSJI cAJLjJI <U jA — t 

. AAA I jll « jli Jl 

Formal Operations. 

Jlj ? AS Jill <^~J (Jp A-?-Lj JUp ^kdl ^i^xJl lit*3 

^ ^^aII ILa jy~*> AjIjLJI ^p ~\ ^ll jA j_^f 

j~*il Jaj 

^f ( iaas aJ5wJI oLLkjdl aJU - y ^gf 4 LjaJj Ij^lal (JaxJI 

f c l^JUSL oLU*Jl aL- 5^J.l ^50dl ^Jjjf (J,l ^avJj A»f 

. S La* aJSJLJIj aJLuJI oLLjJI 

AxJslsj AjL>-| Jp c A»>-Lj x*Ub^ j a!>-U| ^aj ^ 

Arf>li-I olx.Ua./aU of 4 a2jL—JI oM 

(J_P (_5 M . j_J _ ji»l 4X-+0J (_$JLJl Aj>-Li oLaj 

oUujJI jla '.C Sj.y3iall SJjJ o!5 olj ^fill IJU 1 Aj yj 

4 NAVV 4 jj_jl_i ) a_J5wJI oLJUjJI ^jla j»j a_JI_. * . I I 

..(>-V^ 

j^p a»U-MI j -ipL-J of x>l 4 Jp ^JLa of Ml 
: l^f JJibUloMbLdl 

( A-^-Lj Jlill < (Jp ) AJIjU^ AA>-L) 0»X ( I ) 

^ iXlillj (bjVl aL-JLI ( H#* a->-Ljj 4 
aL-^-11 (_$! 4 LasXs- ^Jl J_i*Jl J^laxll J^»l J-A 
J^La; j JJ /<*ll ^\^x)l a1>- ^a_j A^ ^-1 — Aj^sl-I 

Li?- Ijif j^p a-aLI dUi jjp d>Xsjjj 1 *a 4 oLLjJI 

ol JUjJI J_j l — • A_Ji>- jf ^ a k il jj-P jj_^cJl 

. Per-Logical or pre-operational Period 

r« 


Jp Uiv’l j k_aULJl I JLa ^jlaj ( t ) 

aJL*p!j A_jU Jai J-Jj^auj JjiJLj J ApL-^a aiUL. 

J olj^aJ gJU ^ 0 ^ U tj-t Jp t A&kSJ 

• ( cr^ ‘ 4 t^~~^jjjji ) ***y 

U^iSfj |»*t y oU olj t_>ULJl 1 JL* ( o ) 

4jt_»bS^ JSt ^ C-iJI oli j A»f Vf IjJLwj Ui-pij 

*— il jib <u?-L) of tjj ydl . 1-LiUJj 

’• ( V 

A*JJl Jl <— >UJl aa yj C~*li ^Jl i 0 y jb Jl ^SJjj 
^1 A_*Jb JJd »— >U£JI li* of ajJ-UjVI 

Aykadj ^ jjijjiS' J*£ Aj^w> Altly JjU 

V 4— p y?y*J \j\yf- t-\jf-\ C-^- ^l< Jl dj 

. AjaI jS 4 JU 0 I ja j»JLPj <ul$L* Jl Ajjlpl Jl 0 ^Pj L~J 

OL -JUjJ I J—Juuj Ayy^aj t-jLSLJl 4 j j _<w> t ..-t ( *1 ) 

aJUaJI oLUjJI 4~>-L) l^o-LiiX-o a^aU'Al 
obj i oLLajJI a1>j_» jlp ^JUd) oJjaII aJUaJI 

Ol JJLj A.ala’.fl oUujJI j j -/iTj t gal 4jjj Ja Jjuf 

ti l$-i 3-^ 4 o _j—*jb ybs A-lS b dl oLLojJI 

I $:. JjJ — I ^Jl a_o j 4 ] I >jL>dl jLJai 

. ( XX- IXX y> t ^oA 1 0j~<jb ) 

Jl IjiVl jf Jh' LtH fUkjJI > Jlill Jy Jp 
ojj_v» £_J>jf J The Combinatorial System 
jjJl Ay L«-J LJl J5 Ij_JI Jai>- j AJl^JLf yj^j 
Lpli 4_>^>«i]l v. Jkj ^LJI J^Jl j j*? 

Systematic Combina- ( y»« t dl ^11 Ja^b ^Ull 

aUx** ^Jajj yj ^Jl Cj\ jJtdl I iJp (ju tioil 

. oJ&- c eJjtaJu* 

jl AUJ I ^Jl 0 JLj JL*J i AluVl Jlpl~J iJLA-l oJU (J 

OiJ ck 1 ^ 1 

killjj i (JaI jil l^a.l-U;..^ ^31 £>hilj (3 
J_P ili.Vl dLL- opL«j \£ . \y* yj^s Jlila Vl 
L+L^j is yA.\ iukdl oLUUU aLULI il^LJl H y\ 

. ollUJI 

4 Aj*Ip i> j£- jis- X+Jh jjp «_jbsj| (Jy£) 

oL-ljjJl ^y i , Ji S <LJ— . J Lji*oiw.lj jiJly\ J^jL 
j-S JjJl 4. at- '.l l AjLUll oLUaJI 4_ljjJ ULLI lu yd\ 
\yJ>yC y ^ jk> [Sj . JSdJl j&d\ iU - y 

jyjj |» ; «-sa ~J l apI jij ajoJI j aAp t^jUdl dJU oli 


V Law^ljj U-SJ 1-LjJL^ LaJjJ^j Igjgj y£ !jSic V A^-Uj 
byr . Sj-iL» lf-lp aLLJI aU-JII l^jjlic 

jj t :ll a->-L gfi* j L*U LJ^Li b^o jUI. aJU 
|*-$i V J-AaJI _^dl Ja>-I y ^y U aU - y <jf c j^Jlj 
(^Ij Ifel* UjLJI jJ^-l^ll JU- (J Vj UU ^4 l^./l*Ura>- 
^Jp JLi-l A «j . lai t_ 4»jll I3> . AUxll aJU- _ jll Ifia gZS 

Aj>-L< Xp ^ y-*i I t 3^-l_JL( oti l^Li ^JSLiJl jSjd\ aU - y 

. ( T*Y^ t HIT t Ji!Ai) 

jJL^Ij a-^Lj c->jU» ‘ Utt 
^dkll ^cJl jjkj ^»UU| 

^at’ . l l j^jd I j ^laJ ^Kp Ji a-?-L) djU- of j^p _^ l ^Jp 

< J jJ^dl jrv—SJiJl aU- (_$! aU-I j-» y^i Jlfc»Vl_j 
(jtfjUa?- |1 a-?-U> of Vl « ^"'^Oj^jll aJLbSj aIL-I y 
(j £y*yi (fj Uji Ixjl^ J^-iJl j, 5Ux5l aU- ^ 
(J VI aJlSxJI Jl aJLxJI oLUaJI aU - y y JUjVI aa.Jj 

0«A««< ^JJlj ( ^0A ) jjjipl J^jlj A JW?J (JjJUl AillS 

. Ijl ^ aJI SjLiVl 

y > jUdlj oL<ljjJl y> yi ^LaJl J-» JLall y bj&> Oi _j 
. a*LaJI oUJUll y>M | *jJ_aJ '_jIx$3I ^1 
I aJUI tliJl J oUjJUil dt yiybj C^Z) 

t J'SltVl Jp a-?-L oL 15 ^f <_jb5Ul I JLa Xj ( ^ ) 
*— aL/>I^11j aild-l a;VjL?JI Jbu 
J oL-JVl jj: ^J| AokaJll aJUJI oLJujJI 

Ji J— 

^JUI oL-JVl (5-U L»JbO jjJl A-jikdl oljJUll 

. ( V , *\V’ c t yjy ) j-A>dl 

^ aLJJI a L - L JI J eJuJL>- aaJU- k_jli5Jl IJa Jtc ( Y ) 
A-UaJI CjLUaJI J y 4~iyc}\ JLpVI 

^jjJl Jpf Jl ’>>-f »jt>- t JakJ' (^-tl 

aJUp iy JjV OJo- Genetic Scale ^ydl 
l MflA i 0 j -jl ) ) . A AA j_il Jl jLiiVl 

. (VIII-VII^ 

a_4jLJI a_j>-L JL*pf j*JaA« «— <L^5l 1 JLa ( t* ) 

JjJ SaU- ijU Jjf Jix Aif d~>- Sj-d U-jJu 

oL-UaJI I^JLp ^jjl a la la'll aJlaxJI i— -Jl jJl 

. V-^a U j I — aJj LU-^j I fdajj a a_JVjL1^>VI 

. (VIII t ^^PA i. 0^*jl; ) 


ri 



The Develoment of propositional Logic . 
Recipropcal Implication 

jLa^J A_Jup A— lyU t ^yjJly y_«laJI (*) 

. oLaiUili 

The Elimination of Contradictions . 

. oljJdl J jP LLaP A-l yjJ t oUfliJl Ay y* Aj^ (T) 
The Separation of Variables . 

. jIao/III a-Lp aJ >d «, Jj«uJl A jjf- (t) 

Exclusion . 

oLJLp a-aI yd JJL jJa*- (Jp -kyi** (°) 

dlSsidl yt jUaiVl 

Disjunction . 

aJUsJI oLLjJI t Ajyll jf> A g M.J»U«U ajj^ O) 

, jJLp AmmJI 

The Sixteen Binary Operations . 

: j£iJl jkuli UJl iJU^l jy^aJl : UU 
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a_>>-Li LjkL-jt ^Jl i—L— .! ^Jl j l J IcII (_j-p 3 a?-ja (Jl 

1y-jl* jjjl AbylaJl olyi—JI J"^ '-A~T 8yylA»y 

c j-Jyy t JLdl J-~-> J_p ) . JjaI' jykdl A-.ljA Ifj 
• (( HVI ) «. Jilj ( II«A ) c jy-A>( II«I ) 

(Jl oLx£ll ^jJI y. ip Aa^a^I o yL >«l3l ^ - . fl uy 

t_>Ua:~ ^1 i o1jLi*-'bfl jt »— j jL«iJI ja Jc^ujS’ (jcpy*^ 
JjVl APy*J*«lt (j . oLUp J»y l^LL 

JjJUJl Ajj^O U NLi* ot ‘ v_yUvJl 

jl Lf aih^\ J-p t ( ) 

Lj aJ^LaII (_jj ^p Proofs obLoNl 

AJltil AP ya^J.! j Lti . Ajy>«dl j OljjAiki! 

Oy^J (yip vi-iliJl JvaiJt ) Jlill Oy£j t_yLcJl 

yt AJiLd! oL^aJI ^ edk; ^31 oli^UJl oLl^l a-Lp 

• ( AT ^ t > AVI 4 JaJ ) Reciprocal L-&JI 

(jw Aj^-yJySwi ii^tp iJL> jt yjJlyly A*>-Ij 
yt JNJU-.VI J J-kSi JjLiVl ,yjLJl v-'jUcJl ^fy^f 
Combinatorial Reasoning jl yt Ja> I >J1 jkll 
Jv»y_dl jt j^t j^pyfc>dl dr* J J 9 ^ 4j 

ObyU»A ^y^jt ^ylby 8 j> 

^UaJl IdA yydl iy> yll ^ Jl ZA iJ l». Ua*t U sJ^aJlI jri^adl 

. >lyjl 

k_jyLcJl {y AjJUJl jl (Jl 3 yLiN! jy* A;Vy 

(JyVl A>-jjJl» |l jl t_jb£)l (J C~«A>«lw>l 

y5diJl LpP twA*l£j (^Jl SJjJ^Ll V-Wil^ll jlyjly ^-sA>yJ 
t A -. l fC.t-l I (Jl A_JLaJI oL. L a. aI I aL- y» y* Lj_^ 

Proofe ol-JUMl aj tjLJ ^1 jiykJl ^ v_Lt5d3 dUiSy 
a_. I ap odl y Jy-^-y jP j^aJI (j y^lyll lf-«A. L . t .w ^Jl 

j odl yJl dUj l jS ^ Ajy t olAoVl villj »lyy 3 Jj^>- 
JU-I AA~kj J* OyAOill odl yJly ( (5 y*U» (Ja* ilyL- 

. AiSdJl ^dlyJl 

^Ji ytp A —A^-l OjLdll A«jU (Jj (jj {JJH J 

y <a:ll j ykj L^lyJLi c.«.l»*;.»I ^Jly uL^Jl Lf* ~J> 
C^XAO-I jJl SJKiJl oULaJI A<j dUiSJ t JSdJl . 

. ('>l4l-lyj 

; UL./iall (jlat* yylal ! JjVl ^«««ptl 

L-»lyJ_! i ^yA-^AjMly Ig y -A. J l Ajylj tJjt— * (I) 

^.. Jsa II jy»-Ad I oLUp 

rx 




oLUaJI J^ a~j_/sJ 1 itaVl ulibJl ii _ £ 

J c (j\-4Al Jlj jLakVl j&j& J 4_J5LUI j oLaJI 

t i-SjLJl jjjliJl ^ Cw » y ^Jl olikill JSLl 

+ 

*■ ■ * dlLi ljLJ^IIj ^ --f^ d 

. oLLjJIj 

ja JU&}U iJJjJl A- A .kl J.-^ai.-Jl jllUll _>Jb- _ 0 

C « a XS JL5> 4-jlSwJl Jj aJL-aJI oLUjJI 

j-~ f ' ijiL-i"! jj-A (jJJ L* A U Aj JUp if L^>ulx> 

Reflec- J^tdl Jp aj-Util jjkj £aj jJLp k**a li-tj 
j^idl JiV:> JaI J l Jp _>JJ IfStS jlSoVl J y tion 
j&*J ^*5 <ol^» y Jp l_pU J AJ-Up 0 J£«iJl 
*iUS Jp ibLJ! al>- Jl J Jakll ol^ Ij—j . JaXy 
jAUdl ^ki~j aJLaJI oLUaJI aL>- ^a <_J « j-5L« 
fli j** Lt i»L*t foyj It o^^iil jji** 
0*^5Llll £• kil-iS JaIaX <1)1 /citXw oJbjJ-l Ak- Jl 

LUiiJlj JSliVl £. < Potential iLxdJ J kSUi 
5^ — iUll <1 l^-ti V jJI t Propositions 

jLjVl ^>Cj ikidl oJla j up . JUj l$JLli ^1 jJl j 
<iyJl Empiricists ^ jlxuVl jl ^1 jk* 

oUil yiVlj LUaiJl Jp pi (^JUI (5 y Vl jkdl Jt 

JaaJL isyjll *LiVl |1U jy* < Propositional 
Possible iLxUljf k5Ull *L~iVl jlU JJ Real 

aU- ja y JUiVl iyiS\ (ilk) <JaI J.I jj^p JSJbj 

. aJSwU iJL*Jl oLLaJI 

y*y y~&> ,ykjA J-k |*jAax a-a-L _ t 
yJJJjU.j}\ k^LjjJl i-ikll oLJL*Jl 
(^llj L^pjLj aJSjlJIj aJLaJI oL Ua JI 

. <" ilkll £*bdl U i-db 

IcfckS (>* J vaa l l J (jlLLJl Jjl>- I j-y\j — V 
t ^ykJll jjkx 

jjkJl jJp c-JjX U y5kx.l j ai>«JI <J ydl 

(JLaa>NI jjokll jJkJ A.«.. ' . l l) gi lx 

oiJl Jp pU ja iljk J <iUij . jaI jJU 
J-aIj-aJI JL>I A-jA-Lj 4 J A?*J (^JLJI 

••LaJ gj lrJl jKJ jjJy . A^xjl Jkjl 

. ^UVl i-»jl 1I ^p 

jjJiljilj i_;>-L oLaIjj ai!u>- jUJl j»>f 

y J-a Jikdl _^jc 51) L^liLl 

J j_pj J_^iJtj jLaJI y JS - ( yiiL^>- 


The Schema of Proportionality . 

yuyci\ oL U p <aIjJJ . AjJ^ J l a^jlkll oyil i ^ f ) 

Multiplicative Compensation . 

Probable Dispersion 

ol j->» c .l l A—lyU t ^ jLJL>‘iVl 

. olkUjVl j iixkl y A^bJl A-Jl lyull 

Random Variation and Correlations . 

jSi&\ jjkJ i-ykj nJLi : blU 

:t ykll 

Aj^-Ljj ^li oJjJLaJ! <Ujy>hl I oL-1 jjJU i^v 
jjA OIUaJI 4 jikll jjk (J 
. iiAjl J1 AJykJl y Jikdl jjSCdl J>d (IWI 

oLUjJI ^ JS' j^kJ SjjJil Ja-I J t J-voliJ <j> y Jbyj 
^ s _^>-Vl aJ^WI J \yaji\ J oliliJi ^li c #»l>- Jp aJl’kJlII 
j^Jl aaIaJI oU-IxxaVIj aJjU*c ^US 

. l^Jl 

jj£idl Jj-a- LfJi ^Lv>jl ^-JlxJl |*-»f ,y J*Jj 

.iJeU^I 

JS Xp jSJci . J SjjJtl A ji ^ll ^yaJUaiLl oIUaJI jJL>- _ \ 
^K>aa» IJLjJLtf- <ulSwJlj <ULaJ| oLLaJI aJL>- ja ^a 
j^adi ySLsz*- j^*f Jb p«» J y> j*. Xaj . Liiij 

Aj>-L» aiJb- l* Jp jjuk- Jl (jol* ^jA 

• ji-^rb 

La -Up JsAi jLpVl ydl <>j Jp oULIaJI j-L>- _ Y 
. j^ljl <iik ja JSd k-yLl J JaIJIj JikJl 
a!>- j_L J-a*j JikJl jjJlLjiIj a^U ^Jkd likj 

(jA A Ail.dl J Ja-pdl J A_oLaJI oLLaJI 

^ JSLiJl jrt^adi a1>-ja ,Ja! Jl ^Jlj ^Uj \ ^«aJI 
AkjJt vilL* cJlS oj J_ip iikJl J1 AjihM ^ 
Jl^LpiolJl^l^ VI AL.LS3I \+jy> j^L-V 

. ^ » t ip Am-aI^'I 

j-j£ ^Jl A .a k . ;l l oLUaJI Jj_p y oIILaJI _ r 
lyyi\ J^IJI 1 ^ t J5^Jlj jLJl ^idl 
dlk y> yC~*j . oLLaJI vilb y JS jjkd 0 j-*ll 
jj^idl (jkLva^ ^a JU-I aajJjj oLUaJI 

. JS-iJlj jUJl 


rr 



_jt iJLdl oUUjJI iU- ^ of L 4 U jjPj 
C las- olid I Jp £jZj 4 11 j^dil ijLdl jj^dl 

iUy ‘ Likll Relations j ses 

Propsitional UUaill jku Jp iJKiJl oLU*Jl 
jSJdi ij-JLl oLLdli J5LJI jk-dl jt Logic 
oLJUp VI y* l« L-^-Lj Jd i^rj y*j 4 jLdl 

^iLlI ^jl^lOrdering <~yyj Structring ^Jksi 

tSyf-irii <■ Immediate Reality JiUl ^l»t >yrjA 
Propositions L_>L*adl J_p a_J£jJI oL-Udl 
. a jJiLlI ol ^J-l V jJl c>UJI yiVlj 

^^aAA-JI J»liJI y» J53 Jd W* 

J— ^ 4 fj*>Ul J-*iaxII ,y 

. L^-L Ujwb- JSLtJlj (jLdl jj&eJl ,j<d L aJ- 

: i cAJLjJI i (jf~* “Cp jjSadl — \ 
oLl*dl aA>- ^ 4 J _j»- Ajl»b5 J 4 Aj>-L> 
j£«tJlj jjLdl Jjb- J* J^dl of 

J^>-l Jl J JUl»Vl ^ 5 *tf ^-p L-J-dj li*iL>-l 4 — 
<f>-j y i_j^Ls«-Vl IJLa J t_— -Jl j»j , viUi Jp aaA— J l 
i_A*aCS J jVl Jildl V ydl »— -51 yJl 0_*5 J,l Jd 

Lfry-l*.; £-4 (J—Jjj JaLiLy 4 (31— jVlj jt-Ji-idlj oLilLj 

<Ul_J aJ 5 o!-b-j 0j5u aJ_j* 4 j*ii» j L j i l«;l l 
^Jl ij y*ll JUpVI (Jp 4~>-Lo (jU^ij . •s*^ yj 
Opera- A-Jliidl oLL*dl j*— » l (jpUM ^ y— Al IJ> 
Repre- i-u^vdl JUiVl C&j W~» _b*dJ dlkj - 1 * 008 
aLLJI aUJI J JlitbU jjZ jll sentational 

ol j~jo o j^Jlj oLUjJI J«j U aJL>- j* (_$f 0 j-iL» L^Jp 
J ill; OU-Uj 4 A_Jl5 4— —51 J> (j Vj *ijjAA 

. “Intuition ^jJuU » ^1 S->-L 1 §Jp 

i_JaJ J i»UI j*-»Ull (>• i il*dl * pfi*j 

j*l)l oJLidl J^l jll ^IUj (_$iJl *jl-l 4iU3 (j^ap-Vl (Jpj 
^4 L-^>U ai p^ill JjUj olS- jfj 4 (Jidl 
(y> 4 Oj-— jL> ) mJLj^uj LjpL oUbS’ jjb-j 

. (XIH 

: JLdl j^>Jl Jp LjLdl jd^Vlj *-yr^> 

• ( ^ o* 4 L>-L) ) 

«_LrfJ JUst l^f 'j* 4 ^Ip 4i>LL*Jl j^ill » 
Inte- cJUlSo tidiSj Internalized cJL>-ox-.l oi l 
. i iLU <l<Ip jLo dLnsVl^yU grated 


oVl ^ ajjdil A jSladl oL.l«.«Jl 

J_j* (jU*Jl jl-drii (j"P,r-*dl 

j^dSf ^JLlI jXlJl ji^IJI (j^aJLap- 

. oLJVI JCp Lda’.U oljOdl 

f 

^gy....* xp j^Csdl jf J*kll jj&SsJl ^La^ 

<l»-LJ UJ? oLUdl 

• * «*♦ ♦ * 

4 J^SJlj jLdl J^dl J>* (yaJLfli- ^jl/cJl Jj 

viUj (^jj j-AJl y* l-l->-j i->-L U-iO>- 

L^JlP ^jAj ^1 <L*Ldl f jm+> «Vl j4*j 4 vii-l 

^Jl |*-aU 1I |t-*L 4_i> yd\j (jol>- Jl U^jll i*-U i~»l_p 

. ^1 JjJlI j&ci\ l y£k~p> - J 

d>-j_l 4— <l_p L^JLp ^JaJ ^yil ^^—xVl j*>f Jdj 

; Jj L JSwJlj (jLdl l^.> » ... a; oLUdl 

oLdl oL U dl d >- oap _^^jdl of ^*>-1— o^y^i — 1 
Logical Ldall oUudl » ^yry aJKJLSIj 

. <' Y| Operations 

J>-l ^4 y« J^J sj-dl 4judl oLLdl d)f 4 j>-L; (_JjJ — Y 
ijLdl oLL«dt J Jpj Jldl _^«dl 
J j_Jjj Integrate t LlSCillj 

. Systems ^ j\ Totalities *JS ^S\ j 

iiJLJJ J*dl |»jb '.*ll 4jf *u^-Lj aiuj — Y" 

iU- j* JUP La.a-Ll i_JLidl c-^ljdl j^t 4 J j-dl 
_ <uilal4 4_^l y JSLi J U$jJb ijiLdl oUi«dl 
oli 4 Sj> L ogico — Mathematical wLjj 
. AJJb ^Sj oUj oiA#- ^yaJLa^- 

sjjjLj44j <C4 >-Lj IaIjsJ yjl aJuJldl 4_^jl?wd3 — t 

Jsd»f of 4 j^Li {£ y_ 4 oLLadl aJU- jA i}y>- 

4 A_jUdl oLUdl 4 ^p\iy _ ^yuaL* ^Sy 
<—-S y y* 11 Utu I »jI~pI y&i lydl s_--Sy)lj 
Grouping ^sdl 1 I L>-L< aJlp jlL JbJb- 
Croup A_pj_*>«ll i ^jlo A_J5Lt.ll oUudl l — *f 
_ 4 yU .It 4 Lattice oL>*Adl a_5LJj 

. U> aLUII Lph^jl 

iJ j_jm 4— —51 jJ yt a-^-L AiP C.a. t5 U. A>w — ® 

4 A_J5Lt)lj iJL-dl oLL»dl aU-^- 4 y* J^J ij^ 
^JLdl 4tlL* J_p .l^f ^Ul JikJil J-J^JJj 





yll iilL y? j <t>-j (J _pj t ,Ji*Jl y*x)l ^J^-l y 

Integrated aL« 1£> i_~S 1 y j 4 oUUj*JI aL>- ^ 1 oyd. I 

t 1 *IA»*Xv»I k u X .rt) Ady- <ui^P ^JS jt yajf 4 

• <Sy"^i k_«S^I ydl 4iLS 4_5“51 p jf klJjl jj 

. ( XV y» 4 \ ^ o A dy~» jU ) 

• (Ji lc*^ ^kl^lLl ^~ S I yJl y-tlfilj 4 _j>-L> c_9j_hjj 

. ( Yvr.Yvr ^ i mA) 

J-S (j j-^>Lodl Ua_xp yLJi ^IScJl vkAB; 1 
Ib A-X p dkA_Sj 4 JSS #JJbxit A-ajIap-- a! (j ^Ja l^u 
*— Aa-a LISjf Idy - 1 a! ij^il ^jpjV^a>- juuj 

oLLp -U>«j <ul5Jl yd I jji I <di*( y*j . yd yJl 

oAJ^UJl AdLdj olpyw»«llj J-L-ll 4 _d yllj i a . 1 1 

• L*>J 

of ^Slixi ofj xV ) J5*>U dy>- ASy \ c 5s» 

j^lalU OyS yA “Lb-L Aykl (^JJ ykJlj ^L-Vl foil 

dfj Organization ^Ja-Z CJup Nl yA L. # a^ Jydl 

<J lfr«.«k ’ J j*y 4 AkdJ ii yu <ulip oLLp yk jjij U 

j«-l*J dfj . \4ij*j y£? ( jA*jUa>j iA^ ydl y oli ^*iaj 
j^kJi jAy>-j 4_JyA jJaJl bIa J IfJUSy id yJLI C>LLdi 
.(UA^t mr 4 t . A^LJLLk Jydl 

jL^itjit _ Ukil ydl yli Jv aS^UJI — V 

* 4*3 yill pllj 

jvJcljJI jf Ajj y»ll aJLajJI yS^lli of Aj?-Lo dk- j^y 
a_JLj*JI oLJL».<JI aJL>-j_« axp c tjj ~* il *libl! y<3l j_)l 

jj 4JiP 4 a*<?j y^£ 4 yPywa^-l 4>y ^_^P A-l^-iJlj 

a iAP_j 4 _XjIj ijfiL) La>- ol j AwjUj _ <uku 4_— S"l y i 

A_wjl)jJl _ A.sla d! ^~£\ JZ $ I sJLa . ASJ— J I^jSj yj 
4 — .U«Jl <uk >Vt (Jjl^ jy]! A_Jliit ^o L«.'J l Ay-L) Ia ' jy *> 

. «-»l aJjaJ-I 

- A .aL'.II 4_^Ij_iJI dilj Oyvt^- a)_jI^ 

l ^LJl J jLvmiII ajI>-NI JL a i l y» 0j4i ^ a^^UjJI 

jup ^XcJt yJ .1 i-kt ^Jl - A-dkil i^-5l j$\ Hya L* 

Y oLLjJI ^ y «~< 

aJLJI Ak- 51 JjU-VI yl— Jl (Jly-JJ Ay-Lj ^JLS dij 

• ( o'* ‘ * Vr^ ) 

Jbu _ A..>oIj i J! _ Ajtfk'.ll 4->J>l yji yuu of Ay-Lt JLaXxj 


A->-Ij _^laj A^>j y* 4 Ajila'.ll Ajiojdl i—Aj yO JU^i»»V 

Ol^-T Ua ydl l yMflJ l y* OjS^ 

. j a-LUJI Ia»j A.ak'.H oLLjJl 

: ( yliUlVl JJbUl jf ) Reversibility y.l^d'jW aJLUJI 

kyJUj JJL^ ^ yj I h.si'.'i A.akdl C->LJL»jJI of Ja>-*dll 
JUiVl Aj 4 a . /J . T N ^y y* 4 y»L^j«j*Yfl aJLU jf aJIS^I y* 
pJ bC j 1 aOJLP (Jkdi ^Jp . a! j ; — . 1 1 Ay-jl ^-1 AjS^LJ I 

^ww. ^p Classes aa1i>« 1I o^lidll oyj 4 -a ^ ^Jjikll 
(jf t oyJLludl eL-iVl A^j y »l lyd-l eCiVl Alj (Jliil 
(_^f A_™$Y*Jl aJL«. < JL-> JbO_>- jjbu 4 _^f OjJj Jld-I (j ^jAj 
jyiiJl y. 4 ^Jj 5 j yJl aL.LlJ 1 iLill decompose diS^ 

AjP yill ohdJl (jl ( By.t X .~ l l bI y^"l bL*JV 1 Aid ) 1 

bL. v ' Y ,; a tij b 1 j 1 f 1 — .. ,■ a 1 ? ^ Lpj y-—^ 4_5 yJl 

y» ) 1 * »l^i Ailx^ll |>JUXi of «tAJ Lt^jj . ( By. t x .~ l l 

a JL bj J U ,* «Jli of Ixt^x V 4 ( y~^xJl jf j LJ l ui*cll 

. y-^lidi bIb^VI J AjlxSdl Jyjj 4 UUk A~»~^p Adj^kj 

4 yolSou^AJ aJjUJI yJtJLjilj Aj?-L» k_jy«jj 

4 y-l^d'jAJ %l»U ( J*3 jf Jy^ (jy^i I l^f 4 ^ ( Y ® A yrf* 

. ( aJ il Jia ( Jj»i jf J y*«ij l>li b jUll y^? 1 »JLp 

y» JULc y/l^u^AJ aLIaII o L J U j J I rt~.,y y^O 

a!>- a_~^ 1 jJ_J Oo* J >tX*»l yJl ^_>jUly I a_~>-Lj 4^jl— 

of (Jlill t^r** oljdl a> jt- j ju>oi 4 aJlSLiJI oLL«jdl 
Jli dljdil d jj Ailkf df k?-'lll of A* j 

il*jl Vjf ^“yAJ 4 ^j^All yt jS t jyiAiOJ <u53l dlk 
a_Xb t~^4>-f djo y^* b tl ,/b! Oj y— jl 

Akol_tJ I aJjJ^JU 0^^ A3L*^L> 4^»Lk3 ^4 ^/«Aj c A-fll «X>wwA^jf 

y* *if~tj Ulc yiJ! JaaII of ^ . ^Pyll y3~l 

. ( XIV yJ 4 H®A 4 dy~“ 'jl» ) Ja*j of 

: Ads' |»ki j oUuaJI Jrt»lSd y 

Integration of Operations into total systems . 

»— Art^aX T 4 ylSUjM! Artjydl oLLaJI AjLIaI AiLkVlj 
y* j4 f ‘t*-'“'_)f AArtA) dUJS oL L bjJI bJLa 

J (0^*^' JaISaJ! jf ^>dl Ji 1^4* y*_> 

y* A.ak ' . l l OLUjJI JdlSi of A>«j , il IJLA 4 Artis A*kjf 

Ak>-yi AJU-Iji A^-Lo A_rtip ^Ljf ^Ul jLill y-L~-Vt 

y* a1>- j-» JSd oj_rt«II irt-rtSI y) I ol Jk-*)LUj . oLUjJI 


To 



* f 

V Logically Possible Lik> kSJ: yl ii y 

• ^a^JL* U-j j£- 0 .I J L 1 S I 4_.« S ly \jj£i 

iL- j__r i_*»U-l wLjl . 4..ak ill iw-^l jjJl _ t 

: oIJUjJI 

ij ydl 4__SI jJl (_Ltf>y <LilX»V 4 «?-Lj ,yPly*N ^>wj 

U5Lt.ll ly ULaJl oLU*i( ^1>- y» xp SjUl a»U*1I 

y <jj_SL t *>JL£ _ 4_. 5k , ' ■« (wUI jJ J-5Li J 

oLlaadl aJL» ^1 jSodi Aj?-Lj j» 4 A ' i5 JJ yU* 

_ Ukdl v-UI jJl LLJaJI 4» ydly fllMt 4 lf.4-.~L 

. ('**Utkdl oLUall LfaJdow ^Jl U*»LyJl 

L.S y Aj^L» Ojl?»o! ULaJl 0 L . L 4 . aJ I aL-jL o JLj 

«, Grouping (*-t Up jlkt lxx>- 
■ j./* ^Lattice oli%Jl ISLtj Group 4py*?dl ^yjSy 

. USLiJl oLLaJI 

JUl ^ypLyll _ ^ykdl »_U yJl jA 4 ,y5kdl ^^Ul 
J-oif ^.lL <_$ JJl (JLiLl ^SyUl JSUj 4jf U>-L» ^yil 

<U?-L 4jJbO*l JbX>- k_~S y y*y ULaJl oLLUJ > — U>y 
^■yljll ^Lj L>L»t y* C... 5 yjl lA*y . k— &. !> ■ L* jA£ oyLaay 
jL -A 1 *^Lp 1 «l c ^ •> (jv_»l_A jy— ~5j_J Hybrid 

. oLjLaJl A^yij 4_Pya>dl (w.« S y 1 L^y 4 Ol— j^Lylly 

. ULSLiJl 0 UL 4 JI iL-yi jl>il olj^Vl oLSyJly 
. ( \V\ ^ 4 mr t JiSi) 

. a./*' eJ—jLala oLua^ 4a~«J IJLa J)t Aj>-Lj ^jv *XSj 

dUj <U>-L jy . ULaJl oLLjJI 5JL- Jk <j ydl 4_~Syill 

t LikUl (JiaJI i»LLJl oMljf J i* yi - J ^oli oU~4->dl 

oLidL ULaill oLLaadl 4*1-1 4«5k‘A l 0 L.L 4 . aJ I *ly»» 
Ly»-L <oLp jLL; L jtRelations oli%Jl jt Qasses 
jUiVi Infra — Logical t ya>S\ Likil oLUaJl 
oli*>Lp jDiSj iiLJklj ^ojLt oU^L*» ^lxi ^Jl 
. *-LJibLJ LjLjjJl oLj_^J1j U>liL| »j^L 
i_A~aj jt jjSLf 4.5k Jkl ola~4^cJl vfJULj jt .L5 l aj 
c Value — System U»U-I U ydl oLUJl diliS 

t Js* 5L» ) jl yVl ijw iJiLdl oU^UJl^ L,- 4 f r Ll l *LiVlj 

15-vr 

f jAM (jt Ji p*i 4-5^-l 4 j5k *«Ll 0 L.L 4 .all 4 -~~~ J l— JJ 
jJLo LiLaJl oLLkjJl iL- U-L Lf>-y5j ^51 ola-*>«dl 
oLi)t ) oLiJLj oL L a -aJ L i 


UajJj i ^yJI jJl jt (JjuaJl j ydl ^ j a UI LLaJJ oJO- ^SlC 
lyJl «Jlf5 . LiSwJl j LiLaJl oLUaJl 4 JL - y £j&a iJl 
Ideal Patterns Ulill *+>-j JUJ Si yUl 

4>t-ii . Lfv« (_>l yyjL! UaxJl 4-dLJl 4 ULVI ^a-~J ^Jl 
Lv.ka^i (jt tj&t 4.. y» L jJI - 4.5k~.ll S^l jdl oJL* JI 4 J dll jj 

JUP 4—JLtaJl 0 L.L 4 .a J I I p k.* 4 ^Jl 4— .4 j5 kH 4j j 

. j^yi 

oUua> i—A+oZj i_w?L jJl _ Utkdl v_~5l ^xJl jV pay 
IjJji. LLyu I | a>j4* ^Sj L&3d IJbJl^ OJk^ ^yaJLa^j 
Algebre ^5k'.Ll _ ~Ll ^1 p <jt sa~m 4 ~>-L jU 4 Lw>l jj 
L>-yJjSLJl ^S\ yi I JbjJ’ J jlpLu jt j£s of Logic 

44% 4 .Ldl ^ jk . L l |flp 4, JlyS J LfpL^ y Q 4 4Ji-^ i 

. y^iJl oLU j dUiSj 

jo UjlaJl y* »Lfu jll Jj j*jjlll 0j£o J3j 
ii^y jlp j>I >lj JikU J^JI iJjJUlj ULII ^1 yll 
j^t ^yk 4 JLJkl IJL* j a j-s^t 4 la 5. 1 yt ydl 4 0 L. L 4 . aJ I 
Li * ! 4 H yLoll 4_LL| aA* j JaI l^-llj JiL ll J 4 M 
^jJI aJyaUl Ojk *.ll 4_~Sljdl dill oLJL^j oLLoljJk 
. 5JL- jil dJLlj Xp (J ytll j».JaUl k -La yJ 4y>-L> Lf.a yil 

(j ^ ^yL.-Jl (J jLxll J-P LLf-Vl 4»^t Jby Lfy 
4_jL<ly>j 4jLka-*)LL 4^1) 4~UI yJI dJLLI ^ 4~>-Li 
JJLJI jjJ, j* diiiS [i\j 4 iws JlikbU JUJI iJyLJLJ 

t t JijL# ) . *ojO> oljLs-l jy'L.t Jpj cJ 5kdl 

- ( 1AA ,j4» 

i_ajLa>cdl y* XjXjJI ayJjLa*j 4 _j>-Lj XJj 
4 |4 j4 .<at!l 4_pl yy ajLflly 4 ®aJL k a ya"" ^Jl ^al^Ll^^fly 

Lilli ,jA*J j»jA5j y* 4 ~>-Lj ( y$Jc oUyAJl dllll 4 >*jjj 
oLLjJl y If?- jjJil ^jJl 4 .5k , ;L l 4 _— SI yJl jo 4 i*A*Jl J y- 
". ^ La ^ttlll dJLLj |»Jkt JaJy . j&JC. JL> <Ual^*l 

4 mr * j* k^iTk u?-Ly ) 

. ( \A^- lAA,y» 
l^yO XP y_^4lU LLaJl oL*~Jly ( ytlLxL| (jl _ \ 
4_^ J>ci\ oL.1 jjl!l ^jLo LpP dji.lS IjS 0 L. L 4 . a J I 
4_UyJ k_~jSI j_i)l dJUU ^lJdw>l pLp jSLid jLj y 

4 JL- y* XAP joui yll y JLikVl t$xJ fj ydl ^-Jallll 

. oLLaadl 

i jp .y 1 4^L |1 a yJtS c .jSI y iJLl* m Y 

4. ^.Sl y k.i 4 . /A* LfiySL! Lf%a jLS ^ jS t 4jt La3j>J 


rv 


IfW -ki y ^Jl oLAj! (JlLC I JlA y (j^4j 

o jSj AJU-I al* j Classes in a hierarchy y& Ai*>tp 
AJ">L>JI dill Lfiu ^1 oliASl ^ iiLiJl ^Up 
J lbo'^/I Ai“)ip yb tgjcf eAJbxlt As^LJl O j£j j t iy jb\ 
4i*>UJ! dUb je. j^ycM Class Inclusion its J,i 

f«= V 

^il jl (t-f-Vt AiAJl OjSJ AJU-I ojj » j 

j aU-IaJI AjP^I OjLAJI t f AitJl je- Juyj 

oLxiJl & ^ 1 1 AiiJl j^Sb jf Jlt*< » ej 1 

£a)I u^SJj AJ!jJ-I J 1 Mammals 

jL; J^aJl -LS-Up t *>Lt* Aii yt> ( f 1 
. *f » AjPyt Jl AiAJl ( ^ j AbLiJl 

.* (jLjJl j^odU A--.L.VI jj^ajUasLl 

J OjSjH rf aU-^. 11 aJlA j J_AkJl j\£AJ J^L* j«-*I 
ci*>L>-Nlj Aj>-L> jlaj A$a>-_j ^ l$Jp AliLJl Ja«-| ^il 
C (_$_p-Vl i3jj-AJlj Oli^L>-Vl ^ L <Jp 
ijpj— ill oLi^L^-Vl “Of £y~ jU 

jXj eOj-U-l Ah>- jil ol» J JAki I jf AkL~j (, <_£ y^Vl 
k‘ « i t Lob Li la..J jf System Ulkj diiic aj££ 

aLs-j-LI J_Ak j*5mJ Ol—S" !j[_j . aJj^>- ^ ^lUJl a :k.,»lj-j 
j&A). AjjLaJI OL1«a!I a! >~j* (_|p <Sj*iLa AAjLJI jjj y^i \ 
4 a>Ja> oL>-Vl (jk*j J (iiL-j aJU£ Lr ^..k,;j | j cAJdl Jl 
Ak>- JAk jli 4 dUi J JJLAj (J y~\ jLp-f j J A.aku 
t U> iJLJI aJLSL^JI aJL>- jil Jli-I a»..L, j aJL<JI oUUjJI 

LjJ^a LLkj Aj jJ (jf i^~y. kf i I j J £*~ j tj LjU a jS^b A) j£j 
a*£s t tiaLJL wU^ ajj^IL ^ 

■ ^ oiLAl^Vl j~p LLl ^. ku jf ^yi 

.(nv‘ c ja^ ) 

o-i* jJ J-AkJl y£jb (jv 1-j^LLl jl jt>y>- yt> IJLa 
A-JUJI ^_.,. /i‘J j . tfcj.p aajLJI j 0 j^juj aJU- ^ ll 
Ai>-jil Jib J y>- a La a I I Ajli-U^j Ao-Lj CALLS' yA 

• J&dl AjjA^-l A^Ji ojA y^Jiij vx^ay 

Aj^-LJ LA-k (jL*Jl ySbd ! ( j^ajl s a>’ j^jf Jb-l£ fj&j 

-■■diy 

A-kk — JlI ^aLL»^J1 ~ . .. a y&At ^Laji ySbd\ \ 

Operational Thinking 


a — s^LLl oLJLjJL .<a«i ■ t ^ l AjS-j 

. oli%JL 

b* J* if f-^y 

(jAJjlvai-l t Ava > i A_»li 1 oli*)b*Jl aSLJ-j APj^a>«ii 

jjA <*£L>\~a>- -UX>«a ^43 t J5CJ 

of dU jJj . oli^bdl A^»J « ^ >’“^1 j 

C#* ^ ‘ *5$ y Aj— L»f yoilbl*- t yJ' 

i^Uil A_yAl ^Associativity a_JijI yjl j Composition 
Reversibility ^LSbbU aJLUJIj General Identity 

Ojf A_««^liLl A_«-Jl uf . AP^«a>cl! ^yjiLwas^- ^yt La.lO^.oi 

y* Lg__jkLs Special Identity a^-LJ-I LjJ.1 

-»V^ ‘ " AT ‘ ui ^ 1 (*/ JJ ) ols^Ji ASLi 

.(tY 

fyr of a^>-Lj y^yfi\ aLSwJ 1 oaLL«^Jl aJL- j! a*»oJL 
JaI^» <-ySy y» dj£y AjLp ^jJsj ^JJI ^IkJl 

y^*y. * — A* /3y ^yS y iyfi- V i oli^Ldl A £~5>j AP-j^aJLI 
ObS" oi-vi .^v AP^aa^i.1 /7*i 

oLj U aII a1?-^_jC A_stfl_jL| a .aU 'll oLt*a>«JI j (JLLl 
AJ x . jJ j A_g-J_a.- > «.»JJ aU_$J| ./J-Ll L c\j t AJLjdl 
a ^*tr * Ji^i)JL^lj J^ f lfc JUa JatSSolftUJl 

. ( YU-Y\> ^ 

AJjb ^ylJLva^- o!i^L*Jl A$Lij APj^Jkl ryt J5J J 
ojJ^- Cjli* 5 bp ilL* of 1 ^a k ' -. L jJL| jJ Uli SjJL^j 
A i'ibJ! o LU pj Vj5 ^ y jJ aJL>-I jJl tLlVl iyj Joj y 

• iyj 

jf <y£y CjLJ>[>_J\j ^ySkdl |»Jp J APj^ilj 

L y Jp jkajj t iolij oJ Jji olA^aj l Ayao i f - j»Lkj 
1 j— «<?L p a!?- 0j_^o U-Lop apja>J.I j»-*7if L* ^>Lkj jf 

L-~>« vllb Jp ojj£ Operation aJUpj 

Ajkjl^jlj ^Aj t APj^^JJ ijliJt ^fljLaiL! yk£ 

Jp ALaVl ^—kjf jaj . Colill j - yfl u ll jf ioLJl A^AIj 
. aJUIj A-JJ-jil A^fcjS^vaJl |»lSjVl -bk AP_^*a><II 

1 oli^bsjl A^d laf 

_^i t AjiSdJl oLLaJI l_AvS^J Aj?-L) ija ^JUl 
0j£~> oli^b*Jl oLju apja>«1I j^p ^Lbi Lr° y 
Ai^bp jvS’f jf yiy^Xf- (_$? i/u Jajy t ^vaLp aJi> 

. ( wr. wy^^ . mr 4 j»^i) . 


rv 



<U*da_S' 4AOJ' J_A jJU' I j— *J 

ULp Series iL-Lo* Jliil Jjw. Jp Ui>4 Js i UL*J' 

; JtJ' _^>d' Jp U j» yP'CS' y» XiJa 

. ( Real t ^sljl ) >. > ^ > t 

<o_v) yya ^JJl UL*Jl oLLjJI it- y Jit jf o>«j 
^ SjXij a'JbcU }J > t jj& 4 4_~-ldl Jitd' 
vdt J UUll *ldVb j-dl Jp oUUJl JJ U iU^ Jit 
oJb-L>- j*p\us- Jp isbU!' »Oa ^. . tt jl£»| (jt 4 il—JUdl 
JU «-Jai~u dLllj ( Potential * ) _a 4 j Jo 

^nr t sUy jl jjbjb*- ^U p ji — 1 — di 

.(x-r^ 

^_^sj oUuaJI aIa- j-a Jit 4-pUald J| isUiNljj 
Jjt^- <UjJa> obiJ' oji jf dUi5 old J frLiVl 
dt J juu JitJ' Iftli (1 s.x>o>- *Lit £*i>j j-* 

j Jitl! . jdLLl j\Pj j -wa " ,yd 'dj- • ‘“dJiJl 

dJi£ Ulj Las iLii-1 ftUdVl £A V JaIo O' U-Jl oi> 
t ^ 0 ^ 4 j—jjj 1 ) SLoJJ jt UdUil * 1 — ~iVl £-* 

: jbJl 4^bJ^j cjU^wj 

jLU jUU' jJ i*U ^rjj ol^> w» Sop iJL» 
oU^-d' dt pjkt JjJ . j£dl' £• iJjUiL! 

. ( Y * i - Y * V 4 ^y> ^y> 4 Wlf 4 J»^» ) : J> 

Uj~»£ jt UjUa « ULp )) cJ'jU UL*J' oLU*Ji — ^ 

1 gla l -Lij 1 — jSi jt y*-C 4 1— ■... — j jy-Pj 

UL*Jl dlO^-Vij tlUVl y*u 1$a-ja tJ'jb ^ -> L . ~ )l 
UL*J' ^LJ' 0 j& O' lis- ■ jdli.1 ^sljl (J Si^>-jil 
jf eLsil j j~ J' j JlioNl 

S5 ^-1 eJl J» jt jwl' iOA ^Jj 4 JaaIL J\P 

jJ aJ J yt Ifipt j 0 J cJ'jU 
(^Jil _pOJi Jp OjOa- (_5 y£- J 

If j J—iiaJl Jal ■ - ' Jui (JliX 

t J jjp ' ^ t iij'j'Jl J-4J SJU-1 

dl—jJl oldqj-lj ‘4_>>oJij SjloJl 4_JaA) . -A 

^yk oUJuaJ' J-i' li JU-i j!5 \£ 1 ipb Jlii 

jt Uo^il JA jLdt 4 « 1) 


Otw c j ' ^ j*\j 4 — Y 

. kSS j iJL*jl oLX»aJI 

^1 iukdl 4_-;Si ylt jp *-a. t 5 y jL>J' j^vSUJl _ V 

4 S_«ilaOil oLjcj^dl ^ -I i^-Lj l fcl p (_ jlla » 

Grouping 

4 ^li*>UJ ! j Classes obiil jki £**£ jLJl jd^Jl _ t 
J jl>-j; jJl Ukdl 4 _-^l yJI o' d' 4 Relations 
. oliaJLi *d>-^' 0 Oa 

oLwUjJI lij_ r ^ij 'OjJ^- U^Oi j' (Jt—j 

SiUs^ll) . ijlS 4 -jS - ' yj pjai J oLL^Jl JaI^j \ ' S k d l 

oCJLoaJI d>- ^ B y~£ y cjj— P UdJ 

dllJ S^^V' jt tf^ . 4 _^JLa>- CjSXs-j vW*J' 
oli")UJlj 4 zA1a!' jlad b£> d' “dj-ji' 

UL.^S'1 (jladA ( j^2jL<2>- XiSi- Xs- J-d^t 
dJU . Jlj y~i j 4 4-J£jJt oLL»a1' Up ^Aj (^dJl 

jUU!' aJo»-j — « oL.j_wj o'y>OA j*jO_U ^yUU 
<Jl>-j _4 ^jU ddJ' j>jU 1 4 (jU^ 

. U5UJ' oUU*J' 


jLJl jSJiA 1 4 i>LjA-,pj 4 ^>'y>Oi 

jLJl jSJd I o' 

( U- \ ^ _ V ) UL*Jl oLUa!' U-ja Jii? jdU of 
JJ U iL>- ^ Jil» 1 j 'i' i»^U» jjp UoJj 
o'jlut ^fj j ^t J-Uj U-J.I ^t oLU*J' 

Ul*J' Us jUI LjU'y jjU yt ULU' oLUUl U-y. 
JSystems ^ ^ bj& Cognitive superstructures 
tightly — ik+* Loa coL15 y» UJd l^f ij\ 4 jj \y 

. UUil oUuU' y> Knit ensembles 

J^,yj| y Jiktl JJ- jJl 4 ( Uki' oU»aU' ) 

^LxJl J U'Jlj>-SI1j e-UiM' tjr—i |*Jadlj oLdl Jif 

. oUuaJ' JJ b> U>-jA Jit (Jp J^d; <C t-U' 

L>y SaIa iU 4 wiLoS'M' dJi JJ^- JP <-yyiJ 

Jit jld lils . JJUil jJUxll £A jUJl 

^L-t Jp JaAS J-wJ' J| Jr? oULaJ' Jj L» 
41 jLLaJ' SJj-ja J JitJ' jls op ^l*t 0 ^-jj (jiJI 
. (( ySUil el^l J j* OjJJi d* J fo-j )) ULaJI 

. ( YiA^ 4 ^«A 4 y.oV'jU-L) 

fA 













. o^-iUil Jp 'll i j 5 -! oL1*p Jp i£j£ 

a ; ala'.ll oLx^pxJI ) aiJbclIj AAbkil aJLjJI jtiaJli 
1 ^ . .-? - ) jp <1,^3 ao 4j}j*A cJlja b i ( 1 *j*p _5 

l^Lo Jxil y N ,_j^ aJL*1I oLUjJI aL>- y> (J^b- 

jA j£b of jA JlkJl j£k t J»l&oj 1 *?— i (*^ jio^kf 

4L t C » t «Q. U a ...;'L y>\ ^p j-£ < ~< .S j—3 J| ^p j—i ^~Sj-> 
Jp- aIp- ^Jll ad* JLOp Jala ll ^ . L ««■*> V dll-il . aOp-I^Jl 
3? Multivariable o J-Jcll jA jOp L$J J^Jb aKJo. 

. 4Akp«il 0 ->LbAjl yj ^£m*--J| S dh . 1 aI^L-A 

<LjLxJl oLl»*Jl ~jS 3II j j * . gj ti\ a?*jI J«p*j of tj&Li 
^.aLaI J^JLi Ikj y> dDj ^a Jk> _/^*Jl dl> JjaJIj 
3 j-a ( 3*4 V oUujJI dJLLj ^lk> jfj t # ^il _^L » 
jdl « jSUil # a j£i Jl 3? i u£*ll o^podl jA bjO£ 

jP A h .. -i 4 p-j0jj ^LJl3 -X*bj 

JSblll jSJdi A~.l*‘i\ 

^^3 c JJjaJI ^a-JJ 14^-a a-I^L-JI I a1p*^a *-■ — *j 

■La JijjiJl J jkJl bjPsj^wj 3 .UI OjljJl 4 Jb- 4 jli£ 

- tn ^ ^ 4 HOA C ^aVIj a^L ) JjVl aJUJj 

. ( rrv 

oL-Jl<>-«JI 3 j- b - A -UP _^-^Jjdl J-JT 4 _aIp A— <— a 

A-^l— > If-iA -A — - X - • — 1 Aoa—JJ w 4— J^-dl 

REAL- £_iJJl) jLcJ JSdiJl jSJcii 3 j>-Vl l yi5La£-\ 

t WoA l jiAfl j a^-L )Possible aJ*Ap j ITY 

. ( Too - lot ^ 

3^1 aoLaJI oLUaJI aL - jA 

oU*)\_*Jl 43 L5 uiLLSI aJjL>«^ i_« aLSLlI 4i?«jj Ab»lji 

|tJ o3^-^-ll oULJl 3^ 

I (__JL_.l(ju ^ dLli Jaj JjL^ 

CjU*>IaJI e X» jA (j! 43 jAa J-v«i of i JJjhtJlj 

^Pj . (3^"^ <—A3^1l (3^ 3 O tf 3 * * 1 (3^^ (^y* 4l^xiAl 

Jp^b ap>L>- aJUx^ (( ^1 jJl )) (J1 (3*1 of -b>0 bi!i 

j^j 3^^ 4L>a^I 3° A«lj a-b»j 

OwL-?-J J>-b jjjL^J t jl a'^A Ajupy, (J[ jkb 

.r-1^3 t Htr 1 J-it>Li) . jf i^Sj. 

. ( T*« 

jA jP^Aja^VI 4jLp ,Jj aL‘U 0ji3 oil (j>«"> 

ijJa?- C~C of (3— "J • j-ilil .sjljJJ A«j^ll AjyLjJ AjiyS- 

r* 

\ 


4b»^A *o*jb 3 1^5 ^3 >aj ajLaJi oLL«aJi aIp- jA 3 a 1^3 
tLj-iVl *—3 yjj /»i.la b Jj^fl A^p-tjj 4 j-aL. »V l 

L.—Jl JLII jl jUbYl L*l c Oj-iL~a A^bf oijp-jll 
b yZj y*\ «3 A*^jT <L » nf 3| A 3j*b*llj 

l*^»jcJlj Oil dUi ^-^0 • -k** ojj^aiJI -Up Aj 
a 1 >- ^a Jik ^klv-j Nl» IaI . kLiJl jA A-pL>- aJI>- 

j^a aLcaj of 3*1 31 £pku-jj aLa-p aOL» 1 I oLLaJI 

AjIJuJI jA A^kil oYLoi>-Yl AJ jAAJ J_ic 

oYL»b>-Ml eOA jA 3I j P k_jS-i£il aJj 13 _J IaOjO^-J 

3 A*Uf oiy>-j ll AJkl 3I bill 3 (J^-aJL; 0 >-jj (^-Hl j* 

. Jlkl ci^Jl 

jf r^l ^kJi (>l0 — pOOaLjj kis 4JLJ-I dll' 3 

N j5bil jA 4 _^U- aJL- ^* 1^1 ^ ; vJ 4 -kk A;>tjljbAMl 

I ~. Io-Sa Jljb aJLaJI oLJuaJI aIp-ja J*k Ojb — Y 

( aJ (j j>-l 4 _jjjw? 3^ *L*i^U A-^jUi-l ^l^jkJl) 

AU-ibU bJuoll ( _ r ^JUai- 1 Jp 4_JjCj of (Jkkll 3*3 
( U jA>j jA^lj Jo^lj d ) dol Jp-Vlj 

JjLaj JL»j tt ■ ■/? > 1 AJ jaII aLUaj O'if 0OP-I3 sO^lj 

jf aIao-a ^ 'ij a . klS aptj 3 c Formal iJbLi 

^4^0 43 ^jJj If- ( _jlxdl jl bill jP aL^AA 

*>IaISj Lolfi >L<23 Oj— 0— ail j p JSCdJl 3*^*0 

010 a _^3 31 3ik)l ol Oaj t Jlill 3^ Jp 

iw> 1 f 3-l^kfl 3 (Jl ■ aLaII A~*b ol (_j ) aL^JI 
35 wJ| tj*>ll>-l jA J*p 31 (Jp’ kjkdAJ Ablj d-JljU 
^ jla'...^ V Ji Aip ( a^ t (jcflJ-l 3 

Oj_JJ *— dJL) dpldJl a ^5\*1 ^Pyj (jf ajA?-j jS* a jkl 

jA ' ■ . /al l ^»l v^-Vl yA, £—A 3?- t J*A«J-lj 

Jp db 4 jjJ Jjd I 3 3*11 dl jXi . J I ■/?!.<? 1 1 

jjJLJl iO>J.I ^-j'^l jp jM-AbAVl jA ^f Aj>-j 3 
LOaJI (Ojl 3 ^ll 0 J™* -0 y-> 'X. ■>.> 11 c 4 «> l a j 

jlp-j j_aJj . (51) Horizontal Decalages a_ 3 sVI 
C aOpLiJl ^jIA 4343!! djlj*ll (-ik 1 (J - " 4 (jf 4 j>-Lj 

. eJ* a Ij a U 1 1 aJc*“ ^a 3 aj^ a jiyA d J^AJ 

ad* 3 3&3I SjJUA ^Op (_j 3l4bJ 4iJll]l 4 jja-ajJI bf — r 

4j jJ j^yAj* (ju (^jj^-hbJIj 3^1^Jli ^l^jl Jp aL>-J| 

011 djLJuP- ^IJ_>OOaL; « 3^ >1 J boLJbjJl jA 

A^ikb. oL-Up J\ Higher Order Jpf 3 3^ 




Jjp ja j}\ aJIs^VI I ja J I I equal 

. ol ^JdJ yl 

JaL&u i_~S jJ y« J^dJl yyr Oj£sj — o 

l 4 4_.J J — I . 1 yf- V 4 OL S* 5 ^*Jl A Sd— i_} APjA>ti,\ 

UJ t J\i;L- Jl ij^S yJI jy JS { jPj\aPp- !jJi \ j 
JaI£j oU^IaJI 4^«dJj iUSJl (_yajL<ajLl 

Structure d’ensemble d?-l j JS j»Ud J 
ddi J 4 J* <^' J ^'^ 51 Ji lci» (*•**> 

£jyl 1 J 4 j^oj ^L-Vl J yA J^dJl jj^adl ( \ ) 

. ( ^Lill - yiV I ) ^JAdi-Vl - ^p ytJl 

y Jl cfi* y '-* J s ^i JjS^JI j£jd\ oV 1 >J 

4 ^ Ui -V I _ ^p jii\ £jJl (jA J*£j}j L.U Ajlj 4 I ji..~&> - 

jf 4 _}Uii Js-li £>>1 yjl djd£ (Jjl^ (jjl A-S ydl ‘U^fcJl y— <Vl i 

— A— -?l J ~d A— j! j__iv*l ^yL— *Vl J (j£JJ Jyd— >■ 
jsJ^j 4$ yA» 4 > ^yxj — j fc>^--J JA * J J . 1 gT«^.la J 4-UL-. - . J 

Hypothetical oU I lyiVl VU J>-b t to yw?Vl JiUl 

iiSLil A_olj.ij 4_i>u fd-j j_Aj . A--JI y»Vl *L~dVl jf 
^j-i jj 4 j( oL-?lj-yVl a 1 —L» > ^-oy La 

. lylju aJL- JS Jp <yy L ^b-.r. Jj! deduce dlyoL 
jixj jJl yJl did jLxjt Jaldl jl 4 — jy>»iJl ju jj 
.(AY l jP 4 ^ V \ 4 Ji! ) aJ J y« LdJ yyj L 

AAj J u Aj (£2 JJ 4 (j^aJJy £il yll y>w aVI A^>-y5 

J_ ^dJl Jl^L (_$JL!l 4 JVJ 0 *Vl J| j~-±3 ^ jj 

. ( Y*1^ 4 ^-\r 4 JWi) : JtJI 
V (_$JJ isj jjJl ^jA jf OliLJl ^J» ‘£-*j a ~l » 

i^JLS" i)\ j\ )o jL Jl dJU^ 0 j£j Jii <1)1 jl 4 

• <( u^tjjj-^ Cy* y* -d ^-*- 4 

Jl jdl Jp oMUi»Ml dilj jL^I t£jjjJ^\ (>« 

oJla Jp (JjUajj ( J ; ia' .. i (_j JJl jA L^> jJp Jv 4 iij*l 

. oiJL>«il illi-l 

AiSl«ll *LJiVt j*jlj^l t-iLlX^I iijU^ ^.p'ei j 
Jiw J t ^Uil ipL^> jt ^-pj 4 ajI jJl (J i jP>*Jl}\ pi; Ol 
4 Hypotheses oL il jt 

4 JljoJl Jp Ljwaj foj Ljio-P jA jA>eJl ^jMlI 

jjl jiJl jp JaoJI dU JJ *><y . l-t?- 1 ji l- 0 »lj 


J_»» L* a!?- j_» ( jA (JlijVl JUp ol^Nl Id* j i«bkj aJjl* 
IJLa j ^-b oVlj 4 a_j)L*JI oLJUjJI a1?-j^ J| oLL>jd! 

Jl*lJ 4 AAA I >1 « yj Idjd?- aIjLa A*33 j jpd\ 

4 J-Ota ) . £dl_^l uy, aj^aJI jt »—ds J 

. ( T‘1^ c \^nr 

j4_^tJl J-Aj_>- jt 4.J jjdJ^ilj A_j>-L) Aj-£*J Ia Id— A 

^j^Jil 4 ^\_> aS^UJI «-Ji jf i jSp aJLX*! j*j 4 J_5dSjl 
o* . ( AY - A^ ^ 4 \W\ 4 JiJ ) £jl ji\j 
^jJl JUibUjf ^il JJ .la ...-) J ildl«l AjyP J 1 ^^^*11 

a! U- j-. Jil» jlop JU-I oL5 ^ 4 ^il_^l Id — a Jp gjf- 

j| 4 oVl djd_d jA 4^dJl ^-Sodl oU 4 aJL*JI oUujJI 
4 — JL>j jljiVl Jdd IajIj IaJ? - ^IjJI 

SaLpI J^dj j$i 4 _/—Jl jaVL; ^j^*ilj ^1 jb\ 4jo Ai^ljdl 

. aJj-JJ 4 ^*A 5 dlii jp>j Reorientation a>-jjJJ 
oldllj j*JidJI »liv»l oVjl?«d Ui J*-lj d*j |1 ,JaI J ls 

^* 1 ^— ^-| ^A 0^— . <L — A aJI 4 ^tj L< ll a|— — »Vl Jp 

Aj?-js 5I edA A-?-jl]l olpl Jj J? ^jp AjdJ y y ldl_ J 4 J.A3 

Ai^*Jll aL_— iVl J5 J— J J'Pl Jp OjdAil 4 IdA djd^-l 

• ty*^ 

J— Jl j ^J&il j~y AaLa ^^2jl .j3>- adp lIliAj 

d-jdJ-l Jidl ol^Vl dJ Llj ^jA 4 ^? AAjL— J l A«— jl ^jA ^ZZjj 
4— llj j*Afj ^3j_Jl_J ( j^«ll J4_( aJ^LaII ( _j~^p (jA ^dLdll 

- : Ji Ia (j/dUajl-l 

^jj_JI (j a (^L— Vi J j — a J— i K . tH ^.a d l _ \ 

. ( L-iil _ l jJ>\ j^iVl ) (Jslii-'Vl - ^j+Pj-a jl 
Hypothetico — deductive 

Jp t . JJ JjJ Vj! jA J^dJl ^^aJI — Y 

o j£j j_J Propositional Thinking LUlaJI 

4 Second — Order idliJI A>-jdJl j a oUup ja 
oLLaJI Jp LcJ » ijdlil oLjl—Jl Jp 4 ^ V 

. v4*J' 

jljaVl jf JajIjJI jkll » Jp f >. j£dJl^£iJl _ r 
aI^IjJI oljJcdl ^yu" jf Combinatorial Logic 
. 4 JaI^ (JajI y JJL>cJ Ia aJl^OLa J 

AaIaJI aJI^VI ojj-aJI ^yl-At 4 _|p ^jAj J^dJl ^4 ^aJ 1 _ i 
® • l 5 *J Jg^. ./all ^*JaJ 1 4 _jy>iJli ^UaU iAjVUI 

Other things being oli 4 , 5 y^Vl *LdVl Ails' tli 

i* 









a**>Ip j *-f>j (.Ratio 
a 5*>LJ! (ill; JV 4 # jV 1 ^ 4 JSJLil ^ yjj .jup 

. AJlill i>-jjJl y oLUp :>y-j 
4_ia — iUl CjIjLaJI La J LOP A_lf A—s-L-j iSj-D 

^jAj t JSldJl yCiJl J biJj-l *.LiVl J^Staements 

a 1>- ^11 j IJLjL* oLS (OLP^UJlj oLiiJl jla'.* Jp 

, LUa«J| ^OuA jA JbJl>- • ^' * 4 AAiLJI 
aJLaaSI oUUjJI ^y> Ij_jJL>- jjlyjjil djj 

aL..-.!! ol— *~«>ixSl cJ_j— a> (jjJlj l^ ^ l— J i l l ^So 

. ( AY ^ 4 HV\ 4 JiJ ) oU*>U!j oliiJt a-aUU 

: Jly^ljl yyy I jkdl ,Jp^yi f 

ci! (_) la ' i I Ajlpljj Oji jjULjilj A-^-l—j _f 

(jJl Combinatorial ability JU yd! J_p Ej J_a 1 I 
“'^-^l J* a-Pj^£ Jl ^-iljJl J_~l^ O^VL; 

J_P ajJ^Jlj L.fva. n j ^ ^y>j j_aJl Jajjj 4 

C-^-*wU Secondary . Cj^jU Iaj_jO_j oJLa Jajl j "11 
• £-*ljJl £yi>- ^ J£dJ! _^idJ i^LiVl 

olw \jA S-b-tA-l <u^Jl ei^j ( Af y> 4 H\0 4 JiJ ) 
j' jJl JJ>aJL J* t5' ‘ JSoJl jf *> idl 

OjO_i-l Ji*Jl »LaiMlj U Jj li»Ljjt Jatoj? 4 jl yi^l 
^r\jj UaI y> of Jliil Jp ^ yJlj jSJll 

4 -^-J-l JaaJI AaI^V A>Oj 4 J0*£ jf J Iw*p ^)J U aLSw* 

4 AlSbill oOa j aIa-IooII 4jjli^L«dl iilS a>IjJ| y 
J^-? sOU^Ul aaIS” OjS J iLO Jiiu aJ ! ( y oStii 
di!i_< j»lJsjl ^ A -Ja O j i —iS . £_sjl! l^SLllaa (_$-U jL^-l 

? aJIJ-I oOa jj l J^*-*i 1 

Aa^JI 4 iJU-| 0 Ja jJ Aj ^jA> La jl 

&\ I ,Vr Separation fUJl y. 4 J5LiJl 

4^*1 o-Li AO^<Jkl ollail yjl ^od- A_jLi*b/lj AjijA Jl 
Ic ^j 2 j i!li.| »JA jj ^jA>t*L Jl of ^$f . A .O .J a’ ..< 

L^J ‘ Jl jf (^1 jJl JJacJI 

4 j-aS^CS- AilSl! JjA?xJl aJ { j“-:' , ‘ 

. < W) ( t*v ‘ Htr 

j^p y aSU .1 olk>l jJJ JSfJl ajiaJI of aJ dL i)l Lfj 
Jijddl L jJ of los ji jJi . lj*S Uj£j ol jddl y JJj 
(jU jjycdl Function aJIoJI y ^ ofj ^ 4 f 
1 <S 0_^5J l fdjyj li 0^1 (J^J Jjif' 


-Cj»j oliCJl IaOj Jj ^Jl dlL Iajuj: *)! 

■ olpUaJ JaijJl (J y!l 


- y 

Propositional LUipJl Jp j»yj j&Z 

'. iJlill A?-jjJl y Oj Uu p i y Oj^jj 


Jp j»j_L jJJ; Jij ^/jf y JSwJl jrSliJl 

L$Jp (S_r-^ (jfl Aal — ^1 e-Li^Lj 4 oUl y#^flj LLsidJl 

aL>- j-a J — Ab J J~l oLS fjS j_«u jl 0 jSj>j JaIjJI 

i^ULl |»ljU iljil jf oULJl 4 aJL*JI oLUaJI 
Assertions, LL Ji jf o»l jLp jf 40UI yi\ ^ 53 j 4 lyJi 
. IfOiij 4S<ULJ! diL' Jp (So^ Statements 


jA aLa^ AoLJI aJ-jII jJaI? U JS ois IjJ 

(J A;1*aJI ajL*JI ol J^-VljtLdbl! A*iidl Ajyt«JJ JyjJl 

i^jyj oiii (j eiyvi diij £-J>j (_$( ) ys Jb»- 

4 JaI J-L l Op ( lj_^Aj IjAo A-AiUall Aolilj %,l Lj j 

a?- j-tli ^ja oLl«jJl j^f ) aLLJ! oL1«jJL a^Laj AiUVU 
y-1 ly. JjJj 4 ( First — order Operations . JjVl 
3 jlSfjl Ja?- j^p Jydi yj ULlj Ljj IlJI 4 (JJjS 
(illj £-SLS j— >-L j yi . jLjJI M J5ld!l iJj-z+m il ( aJLj 
A jlapj ol jLp ) LLj* (J l^pj-Ajj aJL*JI oLLwdl 

^jAj aJI (_jl 4 LlySAjI oOA Jp J-«-a]I j»j 4 ( A«lp 

oLLuJl 4_ ik^ LoOio_~« 1,0 yladl Jaj^l (-ibio 

Jyj - il*oo*yij ia>l yiS aJSLlII AAkdl 

4 4 5^l_S y T . .. 1 i lj — A OOP Aj J 1 j3 ^Jt 

• ( Y * fl 

^bJl J_p ^ y oI-Ua y oil aJSwJI 4oUujJI 

oIjLaJI Jp 4oLUp y j 4 aJLaJI vOjUU*!! aaiLJI 
A-itfJl (OLUp i y a-JLoIoJI jl 0 ^jjl 

»Ja CJU oij . ( AY y> 4 H\0 4 JdJ) . ^%Jlj 

Jo^ olUa 4 aJ^oji oll*1! a«^ji 
L pL aJSLJI oUujJ! \..m. ^ > a lojop a^>-Lj j 4 LLJaII 
41;LUp jf Second — order 4 y oLLp 

y 4 Ho* 4 Aj?-Lj ) to the 2 nd power jbJl 

Jj^l ^j-bt y oLUp aJLaJI oLUjJU . ( \1A 
0—^- Uoop Jlill jJ-**- (Jp 4 «jOL< tLdVl Jp ly f 
1 / J^J a y>o]l J ollajdl J-*# LJI oli%Jl Jikll 

a-oJI aJSUS 4oLs*>UJI j(_, oU^Ap A*lil dUiS t j5b»ll 



is-y jy> j y— £ jjl O JJcil Jy ^Jiiw ^ 

J^UJJ J^»jx)lj ilUi ii Jaj JjOiJl cJSy aOP jt oISj 

Jl dib J «~~Jl yj '» ^VJUJI «!• J y y ■V'^' 

J> JtLl J~- Jp ) Cijil y^j^b* J&Jfi ^ 

J jJcJl ^Ur -ji V yj t ( L~ o iilLJl 

J-yyll J#l IjLI • - 1 *" ti* 1 ' - Ap r JI 

Jalydl J** ot 1>* ^ *0^' *■** eH“ 

^ Lis Iju-I j jvo |<-y t Up ,y> L* Jp oli liy-Vl 

. U doj (J o jydl 

t_JL> Jl c J^lJl ol^— 1 * y* sy* -1 ^! 4^—Jlj 

JSdJl jSJd\ y J*£ Lp^>y cjL-JI 

Scientific S-Ly il^jj i-5L-*j Sl^f 

Jp l«li Ijjli 4l>- Jl °b A J*ljb Reasoning 

4 Ai Ji) *&0 UL^JJl JSIyJl .lab- 4 La 4lS\da JE- (J 

old^Li . jJ-l ^yJoJl *-ild5Vl y l$*aJUr>- J Laic Ly 
_/5Lii!lj Jly^l jt Jadytl grUjy 1^0^ 

tli, £0 ialxJl iJlf-Vl Oj^al iibjWL; ILaaSI Jp ja-SLiil 
Jyj Ijj^yJl d>lyVl» JaIJI t “bl i_£y-^l tL-i'il 
t bd£- 4Jb- j Causal i~-w- ol yco j Jo oi jJl o! yell 
y> <c5Li (J oli (_$ y-Vl oj-duli bb *11 ^ 

4 _mJ yxlll diJl-Ml>-Vl £jbJ 4 * tfl .ll diJ^M^Jl 

If- Jl 4l£Jil oXj->oJl JJ£ iplkdM bU^Vl 

oLS'lst 0 nj ^y^l Jl Aaj^cu-*j ^oJl ^Jli 4bloj_j CjLjL-Jl 

4 Ji^Ls) . (*ybj J c-Ic-LjJI l,- J«j<j Jl jJaJJ sx>- 
. ( y • ^ - y * a ^ (. ^ < ur 

j- JalSca y-S ' y y> JSLtJI j^iJl y>>>- Oj&j - 0 
■ i,a-, iw-S'jJ j /11 t olS^UJl ^p^«p^' 

4_SLi jtfJUl?- 4_f-^»4>iil ^jaaiL^a*- 

Ageneral Struc- Jl^-Ij JS’ ^»Uai Utj <, oli*)UH 
iial$3l JalSc ture d’ensemble 

oLp^^>kJJ 

a. ill ’.l l 1 ^. ^I^jl 4ji-l_*^ JIP Lj-J (jl ^y~> • 

^xsl Ji “C^r-Uj jl t i-alj jJI cl* J JiLjJlj jU3l 
_ A .ah', a ^S\ y jj^** 1 (J ^JliLiJlj oLaSI oLjLa^Jt >_! 3 . m? J 

^JlL' jlj t j&j i^Ljj 6jJ^- yaj[+a?- oli 

oLi^jJ oj aJu* jl *~~$\y^\ 

\ e ^y3u jjJJJI JwS’jSJl jf Jr - • <u ^“' 


.(Hi mr 4 Ji*^i) : Jf 

ot flJb^ Jp ^ » Nj I t » V jt _ \ 

■ O' 

. M » ^ ^ ^t _ r 

^ ' 0^ o' ^ - T 
. o*^ ^ ~ * 

L^JO-t jLw U» oy-0£- ^ J t O' — ® 

. iiUi 

, * . p 

La^>-j (J Nj i-4 # ‘--’Up jJ y gyJ (( ' )) O' — *V 

JoJ-\ £s. oL ]oj\ y)\ JA Jjp £\o» bj£i 

J_J t 0JL!i o_kj L*ilj jl LvJ y£- L^jO-^s bop jl 

. Jj>«oJl I jj> y <-L^oj'yi 

i^L-Vl Jp jitflj vrbj o' J| SjLi'yi jO^-j 

JdLSLJS ^Jsjl ijJl JP jt 

i^jlii-l j---P 41 m. 1I iJUill oLLa^Jl )l j*— >1 ol^-iiil JO*t 
“The Sixteen Binary Operations t J_SwJl J^L.; 
dll' vrlu oij . ( XVIII y> , \\oh Oj^jl ) 
Lbs' jdp £|Ul Jm^aH J L^y^j Liij lo>o4 oLL^Jl 

oUu^idiij . (r^r-x^r^) c \\*h y ^\ ^ 
J\ JJm^j jt j£s j£\ izil y ! I y <ubi i Sy> o~J 

. <J l--Li« j j£y iO>»il y.S^^ i-AJ_Jl Jp Lya 

ioUl SJL^’ifl SjjM^aJl (j> , la'l Jp ^ 

“Other things iall ^ y*-Vl tbl-Vl iiLS - »li ^ 

S* jkj olj-idl J y 1 j- fcjJ> bein g e^ual 

fUJl jA J* 1 0 ^* 

jjl ^ ijUyJL i-vsli-l j-j.-'V' J 

JaIj_U jl - I 4 — .jI jjJ LfcbJ_>«i^>l 

4 jl*i 4 Aj J aj Ol ^*^1 ^ > j t ' i— J jL>«lil oOA j ^ J-a ...) 

^Lil Ijjj < '-J< k> ^yAj i LfC« J-^ y' 4 — ^ 
Controlled Experi- t/ JjJl 

l a U 4 jjJ Jap i_~5 y *yrj t ‘'-=r , y j mentation 
a formal proposi- CJibi wiiJ ^oJylj l=rW 

l> J^' yJ' (*yr 'r*' f A? ‘ tion 

( f L ^ <. j» ^ ^ a A y-lylj ly\y ) - oU 

ly^ yj 4 Jlil J~^ Jp ( ' A) JjoJl <>j£ J 
jy-jJl yjc il I op ol jlcil ( *yr jU- 1 m<Ij J y- ydks 

4jL«Jl obJujdl iL>- y J Jilall jt 4 ly*ll j y y 

£Y 



JU JJ l J?-l Jl >jlL> XpyiPtlU £t«a»l JJ L.-a 

. aJ ^Jlll i j ■ ■ . -,J 1 L^LJ? J^^ JiJL <cjl^ o l ja jX>~ 


J jla ~ll J>-1 J A-llajJl .". ll Ji^Lfl V A^SAJ 

' JUl jp^S\ Jp *U>-lo j j-,^~' LiLl? vJj^LlJl JitxJl 

. ( YU ^ i U*ir I Ji**i) 


JxIpaJI Jp O-ilJa^Jl J*5 La a !>- jA Jjil* J J~ ' ’ Jl ® 

LJ j xj <u <w>LjM ‘A.JLa^JI ^Jli c olvksLJl 

-L>- -Ljul J| Jou jJj a]?L»J|j <^>-Ia»JI J^a IJjJ Jp 

jl ji>cj liUjJ 4iUMl> . ^ JjuU jiuJ Jl J c 4jU-LiajL) 
jJJjJ ISjAa j^^j jl jj^ JaJJj O^jLijjl ja laU JJ£ aIIp 

JLjjJl 4JL0 ja j\ XC jl o J^J t jj*>U»Vl Jp iiiLl 

dlii J iJuaJI ^Jijil i^lj-a -Up Fantasy . Jj«d} 


4 LSlf t^jr J 5 j_Jo oLJujJI J-S la Jjtkj j»l*Jl 

jl ota-i-P (_$i 2j->-j ^a_*J dUjj t Jw^^Uwo Vj 

. aS” jJLa A.glg'.a olwiPa 

Jj-a2J ojj-aU jl /jjj ijL*Jl oLL»jJl <1?- y) JJ? Lai 

Jp ^£i jJl -daiJl oL^idJl jx>-\ Jiw j L^JliLijlS" 

iiali ill ipj isJj L^.j.;. /?: .. aUiJl -L*j t ^-.JJl t .L>'.~j j 
idaLidl tL_iVi (J Jo ^olitljl oJl* Jla . iolj AjIjJj 

A-JJ— > (J P Jj^l IgA — aJPl v_ . | 


. <uJallj LL ^>- I J I 

iJ-SwJl oLLa^Jl * 1 ?-ja ^jJl jjaI J.I Jjxj I j^>~ I j 

oj-L-i ^Jola j-fS l JCiLJl JA jXa> <-juoX 

4 iwW^Jl Jp ijL*JI OLL»J»JI <(J >- ya Jil’ 

JaiVlj olyLl ^ jaJi^aj oijjl J 

iU p-a J4J9 cr ilp JaJ . oLLjJI JJ La Jik JS ^JUI 
4 (3*1^1 { ^ a - : *~d oLLjjJI 

^jA>*s}\ jUjs j J^J 4 oLLajJl JwJ la Ja ]s> ,j~Slp Jp ^jSUj 

Usp.^iaj LajSLs^- (, <Sjil Jp ojjij A^jyi ja Uoj laj 

j_,p -t*Jlj t J la xi„j jJJJJ JUJ^l; 4JwU l la La ^ j 

lr^ c j JjLii-lj J^UJl £#+ jLp^I 


Group •>—*+£ j l^ *uiSwJ^ ^1 ^up-Lj 

. Lattice t oU%Jl iSLij 

c ( 4jbS^ 4 ^>-Lj j»li o5j 

JJLh^ i. c^LJL^xJl 4*vlj*xJ ^jtL+£ l>- ^«x)l 

^IkJtl jJl - ^^kil *-^5 aa>d Structural 

. iU j-isai 

j^co a^m\^j\j ^llaJl I 3 a '^-13^ 

^ ^ V t 0li*>UJl A AP ^ J^ISCL* y ^jA 
j JlJ-l j!3 ^ t l c p-® <- A + /2~ <. i <—*£ y 

^^L.^2^-1 Lclj aJLaJI aU- ^LL is^liLl A^ladl oU^.>cJl 
^J5” j>Ua_> ^J-^LSo Apj^>t^JlJ aLKJI 

Aj2^2j aJuLkJI CjLJu>-*J1 2: j^zA.\ JbJ^- jwi ~l3j 

^ t ^tfUall yvS3lij 4 ^>-Lj i flj jJtJ jfjAiflj AlP (, i«lp 

4-s^lil-i 4»aJ>-Lj 33“ Aj ®A-^I ^1 OjLi'Vl 
A-^*Lj ^ j >%S llA 

j^jJi J* 4b ^ v ^^ J ^ ^ l5 

jl jjwj . aJlS 3 UI oLLjJI ^ISbj fi J- j>-j ^Jp j_«ll 
oii o^JJ Propositional LU^Jl Jp c5^ jil oU^-Jl 
J^Jl IIa . LJl>*I^ ^]q\a J -JnSj J5^ Ijl^ J<>-^ a!>* J l 

0 Ajlyj~l jjU OU^UJI jl 3’*^' ^ J» ia a i l 

C ( l, ^ ^P L^-L/23 ) Sj»jbw3 OJjil 
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